INTRODUCTION
IMPERFECT penetrance of a gene in a linkage experiment leads to considerable disturbance in the data, frequently of far greater magnitude than that caused by differential viability, which usually needs very large numbers to reveal its presence. The problem of estimating the degree of misclassification was considered by Smith (x 937), but of far greater importance is the question of finding accurate estimates of the recombination values. Two-point backcross data have been treated adequately by Bailey (1950) and Sánchez-Monge (1952) oIl theoretical grounds. Fisher (1953a) used Bailey's method to estimate the recombination fraction between polydactyly (py), which is imperfectly penetrant, and leaden (in) in the thirteenth chromosome of the house mouse, but he modified Bailey's estimates of the sampling variances.
In this paper it is proposed to extend the methods developed for two-point data to complete three and higher point backcross data. By complete we shall mean a backcross in which data have been collected for all possible heterozygous parents. In the case of a three-point test there are four possible heterozygotes, and in a fourpoint there are eight.
Furthermore, this paper considers the simplest possible situation, which is that of the partial manifestation of one gene unaffected by the partial manifestation or differential viability of any other gene. Differential viability in a linkage experiment is often largely catered for without further calculation if the experiment is adequately balanced (i.e. there are approximately an equal number of zygotes in each of the possible mating types).
Before considering three and higher point data, the method proposed by Fisher (i 953a) for two-point data will be reviewed, as the treatment of higher point data merely extends this. 
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(2.4)
Since a and fi are confined to two non-overlapping totals, the covariance term in V(a +fl) will be zero. Therefore
We may find V(p) using the relationship :- (Fisher, i953b) As a and are independent, the covariance term in this expression is zero and we obtain :-
The variances V(p) and V(A) are calculated in terms of a, V(a) and V() which are in turn dependent upon the observed numbers a, b, c, d. Hence V(p) and V(A) are calculated from the information realised. In the formula (2.7, 2.8) given by Bailey (1950) V(p) and V(A) are based upon the information expected (for a given total n). This relation (2.9) is derived from the expectations of the four phenotypes AB, ab, Ab and aB.
Hence V(p) and V(A) calculated as information realised will almost certainly be different to the information expected and in fact are only equivalent when the condition (2.9) holds. Fisher (1953a) gives a case for the linkage between py which is imperfectly penetrant and In for males in coupling where this condition holds. In this set of data the goodness of fit X2i is zero. 
THREE-POINT DATA
A three-point backcross will now be considered in which the four possible triply heterozygous parents are represented. Let the two segments between the three linked genes a, b, c be (i) and (2). Let p, q, r, s be the frequencies of the modes of gamete formation (o), (i), (2), (12) . .
2p+A(q-p)
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The expected column totals in table 2 may be equated to the observed column totals which we can represent by P, QR and S respectively. We obtain (remembering that a +b +c +d = i) four equations :- The variances of the recombination fractions (r +s), (q +r), and (q +s) are most easily found by considering them separately as twopoint data.
The recombination fraction (r +s) measures recombination in segment bc and is therefore independent of the partial manifestation of gene a. The variance is therefore found in the normal way :- From the above set of eight equations, the frequencies of the eight modes of gamete formation can be calculated. This method will be equally applicable to higher point data.
SUMMARY
A method for allowing for partial manifestation of a gene in complete three and higher point backcross data is proposed. This is needed in the treatment of four-point data such as that being collected in this Department for the chromosome XIII markers py, in, ft (fuzzy) and Sp (Splotch) of the house mouse by Professor Sir Ronald Fisher. 
